This study examines how and which direction respondents who participated in 5-point Likert scale surveys change their initial responses when they are given an identical second survey after certain treatments. The research employs three identical questionnaires (first, second and third surveys) to analyze survey results based on group differences, kinds of treatment, survey purposes, and response change direction and the degree. This paper concludes that, first, it is significant that specialist groups do not change their initial responses compared to a general librarian group. Second, there are no differences by survey purpose; however, participants tend to change their initial responses by others' opinions rather than by previous use experiences. Third, participants who initially answered positively tend not to change their responses, and most participants who answered negatively change their initial responses in a positive direction. Fourth, when there are changes, participants change their initial responses by less than two points, and most of them change by one point. Finally, the hypothesis that middle responses change most and that participants who respond at both ends do not change their opinion was rejected by the finding that participants who answered on the negative end tend to change their initial responses in a positive direction. 
Introduction
Survey analysis is a dominant method in social science studies, and there are various methodologies developed to conduct effective surveys. For example, there are studies on survey group sampling, on the variations by response order and position when using Likert-type scale, on the meaning of the midpoint in Likert-type scale, and comparative studies of various survey delivery methods such as email, fax, post and web-based sources. However, there are few studies on different results of the survey when there are specific treatment or information intercepts during survey. In other words, scholars have analyzed user responses before and after using the system through survey method; however, they tend to present significant levels showing whether user attitude changed positively or there were no changes even after using the system. Accordingly, this study attempts to analyze the degree of changes based on the result of the first survey, and provides suggestions and discussions on how to evaluate changes of answers to each question. This study focuses on how much these treatments or information intercepts are influential to participants.
This research analyzes changes of survey results from previous studies conducted by author of this study, based on survey questionnaire method and Delphi technique (using questionnaires). Survey questionnaires used a 5-point Likert scale. In the second and third surveys, this research analyzes degree of change in responses compared to previous survey answers. Questionnaires for first, second and third surveys are identical. The research also examines degree of change by respondents who answered neutrally, and then compares it with degree of change by respondents who answered positively or negatively.
Literature Review
Academics have studied survey methods in various ways. In other words, there is research about the response rate of various survey delivery methods such as surveys through post mail, email and webbased sources, response rate of on-line surveys, response rate based on compensation, and response results by Likert-type survey properties such as verbal labels and numerical values. A comparative study on survey response rate among post, email and web-based source surveys showed that post surveys tend to have the highest and most prompt response rate (Cobanoglu, Warde and Moreo 2001) . However, with the development of information technology communication (ITC), electronic methods have become more and more common in survey practice, and as a result, researchers began analyzing the response rate, speed and cost of surveys through email, fax and web-based sources (Cobanoglu et al. 2001 ). Cobanoglu and others. (2001) argued that surveys using web-based sources have the highest response rate and best cost-effectiveness. However, Sheeran and McMillan (1999) reported that web-based surveys are limited by such factors as survey population, research subject, and internet accessibility. At the same time, some researchers have attempted to use a mixed-mode survey with email, web-based sources, telephone and fax to increase response rate (Beck 1996; Dillman and Tarnai 1998; Dilman 1999) .
However, in this case, it has been criticized that there are limitations such as difference of response context by survey delivery method and disparities in analysis (De Leeuw 1992; Schwarz, Hippler and Noelle-Neumann 1992; Dillman 1999 ).
In addition, academics have analyzed responseorder effects by question order and position; survey response results vary as questions positions vary (Rugg and Cantril 1944; Payne 1951; Becker 1954; Belson 1966; Quinn and Belson 1969; Mueller 1970; Payne 1971; Brook and Uption 1974; Carp 1974; Schuman and Presser 1981) . In regard to this, Crosnick and Alwin (1987) claimed that the response-order effects can be understood as primacy effects and recency effects. According to them, primacy effects occur when the placement of an item at the beginning of a list increases the likelihood that it will be selected. Recency effects are those that occur when placement of an item at the end of a list increases the likelihood that it will be chosen.
With regard to Likert scales surveys and their results, scholars have studied how presenting the scales can vary the results. In more detail, researchers such as Komorita (1963) , Schwarz et al. (1991) , Amoo and Friedman (2001) , Armitage and Deeprose (2004) , Nicholls et al. (2006) , Sedlmeier (2006) , and Dawes (2008) have studied scale range and its effect on response results. Weems and others (2003) and Stewart and others (2006) have analyzed how positioning negative questions and positive questions in the beginning of the survey affect results. Wyatt and Meyers (1987) attempted to analyze survey response to labeling, and Wildt and Mazis (1978) compared survey results of text labeling and numeric labeling.
Recently, Hartley and Betts (2010) presented an overall analysis that presents a systematic understanding of the existing studies mentioned above.
Hartley and Betts (2010) compared four different layouts, as used in this paper: scales that are positioned numerically from '0' to '10', or from '10' to '0', and scales that are presented verbally from 'clear' to 'unclear', or 'unclear' to 'clear'. As a result, more than 450 participants rated each of seven aspects of a structured abstract in a web-based study, with each one using only one of the four scale formats as listed above. The resulting data showed that the scale 'Clear -10 ... 0 -Unclear' consistently lead to significantly higher ratings in all seven cases. Such findings have implications for the design of Likert-type scales and for the data that are gathered from them.
On the other hand, Garland (1991) assessed the mid-point or neutral point in Likert scales. According to him, social desirability bias can disappear when the mid-point or neutral point in Likert scales is removed, that is, measurement with only 4 points; the presence or absence of the mid-point can distort survey results. Similarly, scholars such as Matell and Jocoby (1972) , Worcester and Burns (1975) , Goldberg (1981) , McFadden and Krug (1984) , Armstrong (1987), Guy and Melissa (1997) , and Cummins and Gullone (2000) have found that the presence or absence of a mid-point has an influence on survey results. Likewise, Kulas, Stachowski and Hynes (2008) 
Research Questions
This paper examines the degree of change in responses across first, second and third administration of the same set of questionnaires, which used a 5-point Table 1 ). All of these three surveys used on 5-point Likert scales, and in Surveys 1 and 2, identical questionnaires were distributed and collected three times; however, in Survey 3 identical questionnaires were distributed twice because the response rate was too low for experience with system use by respondents. Especially in Survey 3, first administration was conducted among participants who did not have experience with system use, and second administration was carried out after making these participants gained experience with the system. 
Results

Response Rate
Two Delphi surveys and one general survey were conducted in this research. For the Delphi surveys, participants were paid 100 US dollars per person, and for the general survey 10 US dollars was given to each respondent. The response rate for the two Delphi surveys was 100 percent, and general survey had a 26.15 percent response rate. Reasons for the different response rates could be: 1) the influence of different amounts of compensation (Fox et al. 1988; James and Bolstein 1990; Yammarino et al. 1991; Church 1993; Everett, Price, Bedell, and Telljohann 1997) or 2) social desirability, acquiescence, question order effects, and primary or recency effects, according to Dillman (1999) . In addition, they could be due to the degree of difficulty of the questionnaires. In this study, the response rate of Delphi surveys are higher than the general survey despite the fact that the number of questions is much greater in the Delphi surveys than in the general survey. Therefore, the discrepancy in response rates can be explained by the difference in compensation amounts.
Comparison of Specialists and General Librarians
This sub-section compares each group's average, standard deviation, and two-way contingency table, and also tests significances by using the JohnkheereTerpstra test. The study used various analyses to answer to the research questions. In addition, this paper compared study specialist groups and a general librarian group. A comparison between specialist groups is carried out based on the same treatment but with different purposes, and another comparison between a specialist group and a general group is based on the same purpose but with different treatment.
Response Change by Group
The response average of specialists gradually increases and their standard deviation decreases by each survey compared to those of general librarians. In other words, librarians' average decreases and their standard deviation increases (see Table 2 ).
Response Change Treatment
In all groups, response average increases for participants who chose points 1, 2 and 3 in the analysis of response average changes by Likert scale. On the other hand, participants who chose points 4 and 5
showed a decrease in their response average. This result was more significant in the general librarian group than in specialist groups. In the case of specialist groups, the standard deviation tended to decrease when their prior answers were in the positive direction. Participants who chose point 4 showed the highest rate of response average change amongst all (see Table 3 ). Table 4 shows the analysis of response change of all groups, Table 5 for special groups, Table 8 for a specialist group that participated in the survey of library evaluation indicator (Specialist Group I), Table 9 for another specialist group that responded to the survey of metadata development (Specialist Group II), and Table 10 for a general librarian group that participated in the survey of metadata development. Table 6 and Table 7 explain how each specialist group changed responses across the first, second and third surveys.
In particular, Table 4 As Table 4 illustrates, it is most significant with less than 0.05 based on the Johnkheere-Terpstra test of non-change responses closer to point 5 (positive). survey to third were all considered as one single case. As a result, there were few changes when the initial responses were in the highest positive direction, and it was significant based on the JohnkheereTerpstra test (see Table 5 ). Table 6 and Table 7 ). Table   10 ). Especially in the general librarian group, observations of respondents who answered with negative points were very low compared to other groups.
Response Change Range and Degree
Response Change Range by Group
Comparisons of response change ranges by group (re-response -prior response), the general librarian group was more likely to change from the initial response than were the specialist groups, and the standard deviation was also higher in the general librarian group. In the case of specialist groups, response change range decreased when responses where from point 1 to point 3, standard deviation also decreased (see Table 11 ).
Both the range of response changes by Likert scale point and standard deviation decreased when initial responses were at positive points. Here, the range was measured as an average of prior response changes. This result was same for all groups, except respondents who chose point 4 in the general librarian group (see Table 12 ).
For specialist groups, overall trends are identical in each survey, and there is a higher change range between the first and second specialist groups (see Table 13 ).
Response Change Degree by Group
Tables 14 describe the degree of response change after initial response. For example, 
Discussion
This study attempted to analyze the degree and the direction of changes of survey participants' initial responses by respondents' system use experiences or others' opinions. Target groups consisted of two specialist groups and one general librarian group.
In the case of the specialist groups, this study employed the Delphi method, and all three surveys were conducted based on 5-point Likert scale measurement. First, the analysis result on the differences between the specialist groups and the general librarian group showed that specialist groups did not change their initial responses compared with the general librarian group. Also, as the survey was repeated, response change average increased and deviation decreased in specialist groups; however, for the general librarian group, the average increased and deviation decreased.
In this case, it was not clear if the differences between two groups were due to the treatment or due to the different characteristics of each group, and this remains a limitation of this research. Second, the paper com- It can be said that the purpose of the surveys for the specialist groups were to gather opinions by presenting others' opinions, and the surveys for general librarian group were designed to develop an optimal system. As it was intended, those in the specialist groups changed their initial responses based on others' opinions, and this was shown as standard deviation decreased. That is, the Delphi survey was very appropriate for gathering opinions of the participants.
Before conducting this study, it was hypothesized that participants who answered at both end points would not change their responses, and on the other hand, the ones who were positioned in the middle would change their responses according to certain treatments. However, this hypothesis was rejected by the analysis of average, deviation, and group comparisons. Rather, the result showed that participants who answered negatively tended to change their initial responses in a positive direction.
Even though this study did not clearly define various other factors such as psychological changes, survey interest changes, and survey background knowledge changes, this research has important implications for further studies.
One limitation of this paper was in data collection.
The data collected was not sufficient to clearly determine treatment differences and group differences.
That is, it was not possible to conduct second and third surveys that can explain all of the factors influencing response change, such as survey purpose, kinds of treatment, and differences between groups. Thus, this study employed existing surveys and results that were similar to this research purpose. Thus, it is not possible to determine which factor influenced response change. Nevertheless, there were group differences in responses to the second and third surveys, and it was significant that response change was influenced by treatment. However, it is true that more data in various dimensions will be necessary for further studies.
Conclusion
Most existing literature on the 5-point Likert scale measurement has been related to survey methods, survey response rate by survey distribution method, middle responses, and the consistency of respondents.
In this paper, response change was examined by using 
